Thermal stability of trimeric light-harvesting chlorophyll a/b complex (LHCIIb) in liposomes of thylakoid lipids.
The major light-harvesting chlorophyll a/b complex (LHCIIb) of photosystem (PS) II functions by harvesting light energy and by limiting and balancing the energy flow directed towards the PSI and PSII reaction centers. The complex is predominantly trimeric; however, the monomeric form may play a role in one or several of the regulatory functions of LHCIIb. In this work the dissociation temperature was measured of trimeric LHCIIb isolated from Pisum thylakoids and inserted into liposomes made of various combinations of thylakoid lipids at various protein densities. Dissociation was measured by monitoring a trimer-specific circular dichroism signal in the visible range. The LHCIIb density in the membrane significantly affected the trimer dissociation temperature ranging from 70 degrees C at an LHCIIb concentration comparable to or higher than the one in thylakoid grana, to 65 degrees C at the density estimated in stromal lamellae. Omitting one thylakoid lipid from the liposomes had virtually no effect on the thermal trimer stability in most cases except when digalactosyl diacylglycerol (DGDG) was omitted which caused a drop in the apparent dissociation temperature by 2 degrees C. In liposomes containing only one lipid species, DGDG and, even more so, monogalactosyl diacylglycerol (MGDG) increased the thermal stability of LHCIIb trimers whereas phosphatidyl diacylglycerol (PG) significantly decreased it. The lateral pressure exerted by the non-bilayer lipid MGDG did not significantly influence LHCII trimer stability.